Conservation of a platelet activating domain of Aggrus/podoplanin as a platelet aggregation-inducing factor.
Human Aggrus/podoplanin is an identified platelet aggregation-inducing factor of cancer cells, which is also known as a specific marker of lymphatic endothelium. Human Aggrus was known to be expressed in seminoma, squamous cell carcinoma, malignant mesothelioma, sarcomas and several brain tumors. In our previous studies, the sialylated O-glycan of human and mouse Aggrus were shown to be critical for its platelet aggregation-inducing activity in the experiments using the glycosylation-deficient Chinese hamster ovary (CHO) cell lines. We newly cloned Aggrus homologues from rat, hamster, dog and bovine cDNAs, in addition to the human and mouse cDNAs, and confirmed there are three tandem repeats of the platelet aggregation-stimulating (PLAG) domain in Aggrus, which were conserved in all homologues. We found that bovine Aggrus has a sporadic deletion mutation in the first PLAG domain, and lacks platelet aggregation-inducing activity. We introduced point mutation in the PLAG domain of Aggrus and showed that either the first or last PLAG domain is critical for activity, but not the middle domain. In addition, we studied the molecular evolutionary process of the PLAG domain of Aggrus. The PLAG domain and its activity appeared after the divergence of avians and mammals. In conclusion, we provide evidence that Aggrus homologues conserved the segment of EDxxVTPG in their extracellular domain which are critical for their platelet aggregation-inducing activities.